88
With these purposes, Sikorska et al. [20] reported the capability of the fluorescence 89 techniques to monitor chlorophyll content in oil products. Otherwise, the interaction 90 between pigments and near-infrared radiation (750-2500 nm) could provide useful 91 correlations for determining olive oil chlorophylls and carotenoids. In fact, near infrared 92 spectroscopy (NIRS) has been reported multiple times for plant pigment determination 27], as well the suitability of NIRS to determine the main olive oil quality parameters, such 94 as acidity, peroxides, K270 and K232, has been shown repeatedly [28] [29] [30] [31] [32] . Monitoring 22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 which arises with spectral data [35] . The difference between PLS and PCR is usually quite 115 small, but PLS [36] will usually give results comparable to PCR-results using fewer 116 components [37] .
117
For this purposeTo answer the above questions, here is reported a study onmethod for 118 determination of chlorophylls total and carotenoids total in olive oil by using VIS 119 multivariate models. tThe contribution of the spectral regions ultraviolet (UV, 350-400 120 nm), VIS (400-779 nm) and NIR (780-2500 nm) to predictive models of total chlorophylls 121 and total carotenoids of olive oil have been studied. from the spectral regions ultraviolet 122 (UV, 350-400 nm), VIS (400-779 nm) and NIR (780-2500 nm) is reported. Chlorophylls 123 total and carotenoids total in olive oil have been determined by using VIS multivariate 124 models, which performance were better than that obtained from single wavelengths. A short 125 optical pathlength of 5 mm was used for the purpose of getting measurable absorbance 21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 array. The wavelength range 1000-1800 nm is covered by a holographic fast scanner
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InGaAs detector cooled at -25ºC. The same device before mentioned coupled with a high 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 with internal shutters and automatic offset correction, the scanning speed being 100 ms.
153
The spectrometer can be used with a spectrophotometric cuvette accessory for 154 transmittance measurement, joined by fiber optic connectors to the light source 155 spectrometer by one side of the accessory and to a detector on the opposite side.
156
Spectral acquisition
157
The performance of the models built including the NIR spectrum together with the visible 158 is to be assessed. Clorophyll total and carotenoids total analyses in olive oils samples were determined 177 through the method described by Mínguez et al. [19] . Briefly, the chlorophyll and the 
186
The spectrum of the carotenoid fraction takes the form of the dominant pigment, lutein.
187
Thus, it is possible to evaluate the yellow pigments in the total spectrum as if they are all 188 lutein [19] . The maximum at 470 nm is chosen after obtaining the corresponding coefficient 189 of extinction because it is a zone without interference from the pheophytin "a". This value 190 is reported ε o = 2000 [19] .
191
For the procedure, 7.5 g oil were weighed exactly, dissolved in cyclohexane and taken to a Prior to calibrations the transmittance data were transformed to absorbance and mean The UV, VIS and NIR spectral regions were tested to prove the advantages these can 221 provides, either using exclusively the NIR spectrum (1100-2500 nm), or by using the 
232
Model performance assessment
233
External validation exercises were conducted for both parameter analyzed. With this 234 purpose, one fifth of the samples available was reserved and constituted a validation set.
235
The calibration models previously built were used to predict the K 670 and K 470 extinction respectively, on the validation set.
238
The model performance was assessed mainly by the residual predictive deviation (RPD),
239
described as the ratio of the standard deviation (σ) of the reference data from the validation 240 set to the standard error of performance (SEP) [3639] .
241
Results and discussion
242
Olive oil visible spectrum
243
The assignment of the major visible absorption bands of olive oil has been described by The values from the parameters studied resulting from the reference analysis,
254
corresponding to the calibration and external validation sets, are included in The tests carried out using Savitzsky-Golay derivatives first and second didn't improve the 260 fit of the models, whereas the absorbance data mean normalized provided the best 261 outcomes. The visible window of 670-686 nm gave the best performance for predicting 262 chlorophyll total, as result from the tests with different wavelength intervals, as is detailed 263 below. On the contrary, the entire spectrum available (350-2500 nm) brought the best 264 yields for carotenoids total. As is shown in using the VIS window 670-686 nm is shown in Figure 2 .
293
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